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The ^w^ses* invention relates to a transition from a waveguide to a 
10 microstrip, whefewwkflmicrostri? extending^ a substratgprojecW 

through an opening into ^^wavesuide and a ground line associated w*k +Us*_w f+fci, 

^hejme.r^atrjp contacts t hajKay-eguid^walL. 

Cuch^transition from a waveguide to a microstrip is known from US 
15 5,202,648. In this connection , ^micros tri?/p:tend£bn tfee/upoer side of 
-ewftsubstrate and -dissociated ground line con sist*t>f a conductive 



S c surface on jh^opposite«ubstratM*« whioh - contacts the waveguide wai ; 
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/l One weak point of transiti o ns between a waveguide and a contact strip 
designed in this wayj^a reflection attenuation ^kteh/\is frequently too low 
and-a4e« a transmission attenuation which is too high. 



to 



4H&- fee underlying o bject of th c^ a v s atiQ nr -se-provide» a transition of the 
kind firot mentioned which has the highest possible reflection attenuation 
and the lowest possible transmission attenuation. 
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-fe^a eoi ' ddiic^ milh iicum htli e ground line associated with t^Jmicrostrip / ujo^ 

■ conoiata o f a plurality of ground surfaces superimposed on one' another «Jl ^ 

which «H contact one another by-me^rs of through-contacts fn-ti*e 

substrate. The multi-layer ground line orocuces a more favorable field 

-j — 

conversion from the microstrip to the waveguide, thereby a high reflection 
attenuation and a low transmission attenuation ffi3C3 for th^UdUSiliun, - 



-Ad**arrra^eHI$^ 
^dep^ iideft^iriaiTn^ — 

-SH^ee^lhrouehtJlating is provided in the substrate at the end of .the 
microstrip ^pteg as an antenna and^rojectia^into the waveguide,/|hc 
transition bandwidth becomes larger. U> jlv^U^^cD . 

To be ablo to make a good contact between the/pound line and the 
waveguide wall, it is expedient for ground surfaces to be aopiied to the 
substrate ^both sides^next to the microstrip and for these ground 
surfaces to be in contact with the og*e? ground surface s/superfmposed on 
one another in the substrate via through contacts (vias). Advantageously, 
the substrate is fbce^y at least one screwpon a supporjtCpn the waveguide 
waU^wtah fhe screw betftjj^guided through the ground surfac^&nd^a 
electrical contact be±»g/made between thejtjand the support. 

A low transmission attenuation is achieved in thay phe at least one screw 

,. ..... . _ , . 

-fres-w£a its heac on one ot the grouna sunacesfepplied to the upper SiJ^cX 
substrate ai4a-at-thc oid e next tc the microstrip and m thatj ft- conductive 
nbbor.^wptssty^is connected to the waveguide wall, wflciamped between the 
screw head and the ground surface. Alternatively 4q this^at least one 



W0 01/08252 M PCT/IBOO/01140 



conductive elastic body e&fche inserted between one of the tWground 



surfaces located to *ke/\side of the microstrip and a projectionfof the 
waveguide wall projecting over the ground surfaces. Moroovoft^ 
conductive elastic body can be pressed jg. between the head'ofjthe at least 
5 one screw and the projection of the waveguide wall. 

: §N • 

Drawing ' 

10 The invention will be described in more detail in the following "with 

reference to a plurality of embodiments shown in the drawing^ There are 
shown: 

Figure 1 a perspective illustration of a transition from a waveguide to a 
15 microstrip; 

Figure 2 a longitudinal section A-A through the transition; and 
Figure 3 a cross-section B-B through the transition. 

20 ^Desc ription o: r sntbudii i ie:i U i ^ * I! 

^ microstrip 2 e^ias^ks on a multi-layer substrate 1. ^afi^ening 4 is located 

in a side wall of jf waveguide 3 and ^tongue 5 loca t ed a* th |§ubstrate f 

2o projects through- it into the waveguide 3. The a»d/bf tfee waveguidA 2 uAteA 

cxtendwg ori4fer tongue o asto cL^ ferr antenna 5 for co u pling the wUc^ c^^p(-*3 

waveguide field to -the micros trid/anc/ or vice versa. 
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-As-shew n in nor? detail-m Figuees/2 and 3 Awo ground surf alls 7 and 8 i 
are applied to the upper^substrate^side next to -f&e microstrip @md, la 
addition, ^plurality of ground surfacesfjare superimposed onftfe another 
vdthin4h* multi-layer substrateyya^=w^^aveVthe same grounipotentiaJ. 
5 -^(cross-section B-B, through waveguide 3 into4#*e subs§ate \ J 
shown in Figwe 3 shows -the- multi-layer ground surfaces 9 within ^he- 
substrate 1. v ; j 

-The longitudinal section A-.^shown in Figure-2 shows two symmetrical 
10 ground surfaces 7 and 8 a t b at fy side/ oi *hr microstrip 2. Theeefeound 
surraces 7, ana S^on me uppe^$uostratej&i4e are connected in an 
electrically conductive manner by a plurality of through-contacts 10 to 
otner ground surfaces ^superimposed on one another within-** 
substrate 1. The position^ and spacing^ otJbeS through-contacts 10 are- ; : 
5 selected such that a field propagation^into the intermediate areas between 
the ground surfaces of multi-layer substrate £;is prevented, since the 
function of circuits ; arrangec in ^ individual substrate layer^eotdd 
thereby^^e* interfered with. 

0 ^e^round surfaces 9 of *6 substrate 1, preferably project some tenths of 
a millimeter into^ke waveguide 3,»re*de?^increas€ftihe positional 
tolerance ofj&e-substrate 1 with respect to -the waveguide 3. The field 
configuration beneath the microstrip 2 in *he waveguide 3 closely depends 
on the position of*fee ground surfaces 9, If the position of the. substrate 1 
5 is m slightly changedr-tfesa the field remains unchanged due to the 
positional tolerance of £hr? ground surfaces 9. Ac an operational frequency 
of, for example, 10 GHz, a penetration depth of ^he-ground surfaces 9 into 
the-waveguide 3 of 0.5 -1.0 raw is appropriate. 
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-layer substrate 1 forms a large/ virtual ground, wKSrebv a field 
configuration arises which is better transformed into a waveeuiSe wave 
/ The field is- namaly shaped more intensely into a field component of the 

5 fundamental wave type of &e- waveguide/toy the larger expansion of the 
ground (due to the many ground surfaces tacked on top of oi f another) 

in the direction of the broad side of -she waveguide 3. I|$ 

•ft:!' 

It can be seen from Figures 2 and 3 that a througr^lating 11 is provided 

r* 10 at the end of she antenna 6 of the microstrip 2 extending on the substrate 

O T 7 ' 

q tongue 5. Tkis JthrougHplating 1 1 at the end of 4he- antenna 6 of the 

•2 

microstrip^results in a broadening of the frequency band of the transition 
from &e waveguide 3 to «tw microstrip 2. The ihroughAcoateeC 1 1, at the 
;J end of -ehe antenna 5, atso becom^ larger due to the thicker design of the- 

w 15 substrate 1, which contributes to a more favorable conversion' of the 

Ijj microstrip field into the waveguide field. 

□ -¥he^ubstrate 1 is fixed to^->upport 14 beneath 4he(^eningjft4 -aad — 

warning from the ^a.vgguide ^ya^ by mear.Q of at least one screu^V there b*\ ^ 
20 -et?e two screws 12 and 13 in the embodiment shewn in Figure 2. -In- this 
connection, chc Screws 12 and 13 lie with their heads on rhe-ground 
surfaces 7 and 8 appli ed to tho aide next to microstrip 2 and *h«e- Sc*ew$Hk— J //J 
make an electrical contact between fee ground surfaces 7 and 8 and ths 
ground surfaces 9 superimposed on one another in -the substrate 1 and 
25 the waveguide wall 14. Since ^/pontact is additionally made between the- 
ground lines 7 and S.applied to the upuer side of -the substrate Land Ac- 
waveguide wai^the transmission attenuation of the transition is reduced. 
This contact can, as shown in Figure 2, be made by two conductive 
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ribbons 15 and 16, which are clamped at one end between thi^eads of -She- 
screws 12 and 13 and-ehe conductive surfaces 7 and 8 and aBeir other 
end in -the parting plane 17 of fee waveguide S^conoSt^ of tB half 
shells. - || 

Figure 3 shows another variant forj[theVcontact offe*-ground Surfaces 7J 8 - 
and screws 12^13; with ifee waveguide wall/ H e ra, the Wveguide 3 has a 
wall projection 18 above -be- opening 4 which projects over-fee^found 
surfaces 7 and 8 on the upper side of rhe substrate 1.. One o^ more 
conductive elastic bodies 19 are clamped between-fee-ground surfaces 7 
and 8 on the uppe^ubstrat^eide and zke wall projection 18. One or more 
conductive elastic bodies 20 can also be pressed between the heads of fee- 
screws 12 and 13 and the wall projection 18. 



